Abstract
Introduction
Tobacco use is the leading cause of preventable death in Canada and globally (1), despite dramatic declines in tobacco use rates among Canadian adults and youths during the past 3 decades (2). Flavored tobacco is among the product innovations used by tobacco companies to promote the appeal of their products to young people (3) . Manufacturers have used menthol for at least 5 decades to reduce the harshness of cigarette smoke (4) . More recent industry innovations in flavor technology resulted in the marketing of candy-, fruit-, and alcohol-flavored cigarettes (5) . When R.J. Reynolds Tobacco Company introduced flavored Camel brand extensions, it experienced a sales volume increase of 9.8% in the second quarter of 2004 (6) . Other tobacco products, including smokeless tobacco, have similarly been flavored to increase sales. In a longitudinal market trend study, flavor was determined to be one of the most influential characteristics driving the growth in smokeless tobacco sales, accounting for 59.4% of the total growth in moist snuff sales from 2005 to 2011 (7) . The use of flavorants in tobacco products is widely acknowledged to make the products more palatable and attractive to new users (4, 7, 8) , particularly young people who are considered "high-sensation seekers." (9) A study examining industry documents found that flavored tobacco had additional "consumer benefits," including increased social acceptance because of pleasing aromas and aftertaste, increased excitement (including the sharing of flavors), increased smoking enjoyment, and a "high curiosity to try factor" (4) . The World Health Organization's Framework Convention on Tobacco Control states that sweet-flavored cigarettes fall into the category of products likely to create an erroneous impression that the product is less harmful than other tobacco products (9) .
Use of flavored tobacco has been inversely associated with age (5, 10, 11) in part because of selective marketing to youths (3) . A review by the US Food and Drug Administration concluded that the weight of the available evidence supports the conclusion that menthol in cigarettes is likely associated with increased rates of initiation and progression to regular cigarette smoking as well as reduced rates of success in smoking cessation (12) . A large, longitudinal study showed that youths who start smoking menthol cigarettes are at greater risk of progression to regular smoking and to nicotine dependence than are youths who start smoking regular cigarettes (13) . One prospective study found that youths aged 11 to 15 who recognized Newport (menthol) cigarettes in an advertisement at baseline were more likely to initiate smoking at follow-up 1 year later (after the study adjusted for pertinent covariates) (14) . Qualitative research with young adults suggests that the flavor elements in certain tobacco products are particularly appealing to adolescents (15) .
An increasing number of jurisdictions have restricted the use of flavors in tobacco products. In 2010, Canada's Bill C-32 went into effect, prohibiting the sale of cigarettes, little cigars and cigarillos, and blunt wraps that weigh less than 1.4 g and that contain certain additives, including most flavoring agents (excluding menthol); the bill also prohibits the sale of these products in units fewer than 20 items (16). Bill C-32 did not cover all tobacco products: smokeless tobacco, hookah, and other products were untouched. In many cases, manufacturers increased the weight of their products to more than 1.4 g to avoid the law's requirements. These "new" products, which look identical to the old products, continue to contain added flavors.
The use of flavored tobacco has not been examined in a nationally generalizable sample of Canadian youths. The objective of this study was to examine the use of flavored tobacco products, including menthol cigarettes, among a nationally generalizable sample of Canadian students in grades 9 through 12 after the enactment of Bill C-32. The study also aimed to identify sociodemographic and geographic correlates of flavored tobacco use.
Methods

Study design
The 2010-2011 Youth Smoking Survey (YSS) is a nationally generalizable school-based, paper-and-pencil survey that is used to measure the determinants of smoking behavior among youths (17) . The target population was students in grades 6 through 12 (ages 11-17) at public and private schools (n = 426) in 9 provinces. Those residing in New Brunswick, Yukon, Nunavut, and Northwest Territories and those living in institutions or on First Nations reserves were excluded. Estimates of smoking rates (based on 2008-2009 YSS) did not vary when data from 1 small East Coast province (New Brunswick) were excluded in 2010-2011. Surveys were pilot tested to assess the logic and student understanding of the questions. Approximately 76% of respondents participated with passive parental permission, and 24% participated with active parental permission. The YSS was administered during class time, and participants were not remunerated. Survey development, design, weights, response rates, and data collection protocol for the 2008 YSS have been published (18) . On average, 56% of schools that were approached participated (range, 39% in British Columbia to 100% in Newfoundland), and 73% of eligible students completed questionnaires. Preliminary analyses indicated that tobacco use among elementary school students was not prevalent enough to provide stable estimates; therefore, our analyses were restricted to the secondary school portion of 2010-2011 YSS, which was administered to 31,396 youths in grades 9 through 12 (approximately ages 14-17) attending schools from 9 (of 10) Canadian provinces. (In Quebec, secondary school ends at grade 11.) We combined data from Newfoundland, Nova Scotia and Prince Edward Island to create the category "Atlantic." Data were collected from October 2010 through June 2011, after implementation of Bill C-32 in July 2010. Data were analyzed in 2013. This study was approved by the University of Waterloo Human Research Ethics Committee, the Health Canada Research Ethics Board, and appropriate school board and public health ethics committees.
Measures and data sources
Relevant, dichotomous outcomes included "ever use" and "use in the last 30 days" of cigarettes, "any" tobacco product, and flavored tobacco products. Students who responded yes to the question "Have you ever tried cigarette smoking, even just a few puffs?" were defined as ever users of cigarettes. Ever users of other forms of tobacco were those who reported ever trying at least 1 of the following: cigarettes; pipe tobacco; little cigars (plain or flavored) or cigarillos; cigars (plain or flavored); roll-your-own cigarettes (tobacco only); bidis (little cigarettes that are hand-rolled in leaves, tied with a string at the ends, and come in different flavors); smokeless tobacco (chewing tobacco, pinch, snuff, or snus); a water pipe to smoke tobacco (also known as hookah, sheesha, narg-eelay, hubble-bubble, or gouza); or blunt wraps (a sheet or tube made of tobacco used to roll cigarette tobacco). Ever users of flavored tobacco were defined as participants who responded yes to the question "Have you ever used flavored tobacco products (menthol, cherry, strawberry, vanilla, etc.)?" Last-30-day users of cigarettes reported smoking at least 1 cigarette on at least 1 day of the last 30 days. Last-30-day users of other forms of tobacco responded yes to at least 1 of the response options to the question "In the last 30 days, did you use any of the following?" The response options were pipe tobacco; little cigars or cigarillos; cigars; roll-your-own cigarettes; bidis; smokeless tobacco; a water pipe to smoke tobacco; and blunt wraps. Last-30-day users of flavored tobacco responded yes to at least 1 of the response options to the question "In the last 30 days, did you use any of the following flavored tobacco products?" Response options were menthol cigarettes; flavored little cigars or cigarillos; flavored cigars; flavored bidis; flavored smokeless tobacco; flavored tobacco in a hookah (water pipe). Student reports of last-30-day use of flavored tobacco products were considered valid only if they had also responded yes to the previous question assessing last-30-day use of that particular product. For example, menthol smoking in the last 30 days was considered valid only if the student also reported smoking at least 1 cigarette in the last 30 days. Similarly, flavored bidi smoking was considered valid only if the student also reported smoking bidis in the last 30 days. Therefore, estimates of the proportion of tobacco users using flavored products in the last 30 days are likely conservative.
Independent variables included the respondent's sex, grade (9-12), province, self-reported race/ethnicity (white, black, Asian, Aboriginal, Latin American, or "other"), and the amount of weekly spending money received. Weekly spending money was categorized as none, $1 to $10, $11 to $40, and more than $40 (in Canadian currency). Two covariates were also included in analyses: whether any family members smoke (yes or no) and the number of closest friends who smoke (none; 1; 2-4; and >4). 
Statistical analysis
Survey weights were used to adjust for sample selection (school and class levels), nonresponse (school, class, and student levels), and poststratification of the sample population relative to grade and sex distribution in the total population. Descriptive statistics were used to show the use of plain and flavored tobacco by sex, grade, province of residence, self-reported race/ethnicity, and weekly spending money. Proportions were calculated as percentages to show use of tobacco and flavored tobacco in the last 30 days by product type. Finally, 3 logistic regression models were fitted to examine independent variables related to the odds of using various forms of tobacco in the last 30 days. Independent variables included sex, grade, province of residence, self-reported race/ethnicity, and weekly spending money. Outcomes in the 3 models were chosen to represent 1) overall flavored tobacco use; 2) flavored tobacco use represented by menthol cigarette smoking (because menthol was excluded from Bill C-32); and 3) flavored tobacco use represented by little cigars and cigarillos (because preliminary results show use of little cigars and cigarillos to be second only to cigarettes in prevalence). Model 1 examined last-30-day use of any type of flavored tobacco product among all current tobacco users. Model 2 examined the subset of flavored use represented by menthol cigarettes among all cigarette users, and model 3 examined the subset of flavored use represented by little cigars or cigarillos among all little cigar or cigarillo users. Variables were entered into the final model if they were significantly associated with the outcome at a P value of less than .05 for any level of the variable. Full models initially consisted of main exposure, outcome, and covariates. Assumptions of logistic regressions (eg, sufficient sample size for single cell counts) were checked, and goodness-of-fit tests were used to check model fit. A backward elimination strategy was used to evaluate each covariate in the presence of others. Covariates were removed individually when the change-in-estimate of effect measure was less than 10%. The final models showed the measure of association between an independent variable of interest and outcome. Logistic regressions were conducted by using PROC SURVEYLOGISTIC in SAS 9.3.2 (SAS Institute Inc, Cary, North Carolina).
Results
In 2010-2011, 41.7% of respondents reported ever using any form of tobacco, and 36.6% reported ever smoking cigarettes (Table  1) . Of ever users of any form of tobacco, 59.0% had ever used flavored tobacco. Among respondents reporting any form of tobacco use in the last 30 days, 51.8% used flavored tobacco in the same period. The percentage of ever users who had used flavored tobacco ranged from 52.7% in grade 9 to 64.3% in grade 12. Ontario had the lowest prevalence of last-30-day use of flavored tobacco as a percentage of overall tobacco use (46.3%) and Quebec had the highest (59.3%). Last-30-day use of flavored tobacco as a percentage of overall tobacco use was highest among self-reported black respondents (57.9%) and lowest among selfreported "other" race/ethnicities (34.7%) and Asian youths (35.6%).
Almost one-third (31.7%) of respondents who smoked cigarettes in the previous 30 days smoked menthol cigarettes (Table 2) . Not counting cigarettes, use of little cigars or cigarillos in the last 30 days accounted for the highest prevalence of both plain or flavored products (7.8%) and flavored products only (5.1%). Excluding menthol cigarettes, at least half of all respondents who reported using various tobacco products in the last 30 days reported using flavored tobacco products (ranging from 49.8% of cigar users to 69.9% of smokeless tobacco users).
In model 1 (Table 3) , respondents from Quebec were significantly more likely than respondents from Ontario to use flavored tobacco (OR, 1.8; 95% confidence interval [CI], 1.2-2.6). Respondents who self-reported "other" race/ethnicity were significantly less likely than white respondents to use flavored tobacco (OR, 0.4; 95% CI, 0.2-0.8). Respondents who reported receiving $1 to $10 per week or more than $40 per week in spending money were significantly more likely than respondents who received no spending money to use flavored tobacco in the last 30 days (OR, 1.7; 95% CI, 1.1-2.7 and OR, 1.6; 95% CI, 1.1-2.3, respectively).
Model 2 showed that self-identified black and Latin American respondents were significantly more likely than white respondents to smoke menthol cigarettes (OR, 2.1; 95% CI, 1.1-4.0 and OR, 3.2; 95% CI, 1.1-9.5, respectively). Model 3 showed no significant associations between the independent variables and flavored cigarillo use.
Discussion
The rate of using flavored tobacco products is high among Canadian students in grades 9 through 12 after the enactment of Bill C -32. Our study contributes 3 major findings to knowledge about tobacco use in Canada. First, almost one-third (32%) of smokers in our study reported smoking menthol in the last 30 days. Second, more than half (52%) reported using flavored products in the last 30 days. Third, although rates of overall flavored tobacco use and flavored cigarillo use did not vary by race/ethnicity, selfreported black youths were more than 2 times as likely as white youths to smoke menthol cigarettes, and Latin American youths were more than 3 times as likely as white youths to smoke menthol cigarettes. First, our study showed a high prevalence of menthol cigarette use among young smokers, consistent with data from the United States (11, 19) . Menthol flavoring was explicitly excluded from Bill C-32 yet has clear implications for uptake of tobacco use among youths (4, 8, 20) . The International Tobacco Control study showed in 2006 that approximately 5% of Canadian adult smokers "usually" smoke menthol cigarettes (21) . Health Canada reported that only 2% of Canadian smokers smoke menthol cigarettes, although the source of the Health Canada data is not clear (22) .
Although "usual" smokers and "last-30-day" smokers are not directly comparable, the 5% of adult smokers in Canada who usually smoke menthol cigarettes (21) contrasts with the 32% of young smokers in our study who reported smoking menthol cigarettes in the last 30 days. The 5% of participants in our overall sample who smoked menthol cigarettes in the last 30 days is comparable to the 4% of students aged 12 to 17 years who reported smoking menthol cigarettes in the past month in the United States (23). More than 30% of American smokers older than 25 smoke menthol cigarettes (11) . Second, our study showed high overall rates of flavored tobacco use; more than half of the tobacco users in our study reported using flavored products in the last 30 days. Use of flavored little cigars was similar in the United States and Canada in 2010-2011; 4% of US students in grades 6 through 12 (19) and 5% of Canadian students in grades 9 through 12 smoke flavored little cigars. These data are not completely comparable because of the different age ranges. Of students who reported using smokeless tobacco in the last 30 days in our study, 70% reported using flavored smokeless tobacco, higher than the rate of flavored smokeless tobacco use among adult US smokeless tobacco users (59%) (24) . Half of students who smoked cigars in the last 30 days smoked flavored cigars; this rate is slightly lower than the national prevalence (57%) of flavored cigar use among adult cigar smokers (aged [18] [19] [20] [21] [22] [23] [24] in the United States (25) . Flavored tobacco use as a proportion of overall tobacco use varied by province, with a low of 46% in Ontario to a high of 59% in Quebec.
Although ours was not a pre-post study design, data from the 2008-2009 YSS indicate that 12.9% of Canadian students in grades 9 through12 used cigarillos in the last 30 days (26) . Our study data, which were collected after the sale of sweet-flavored cigarillos was prohibited by Bill C-32, indicate that 8% of youths used cigarillos. The drop in little cigar and cigarillo use between survey cycles may indicate an effect of Bill C-32. However, in 2010-2011, 65% of youths who smoked little cigars and cigarillos reported using flavored versions in the previous 30 days, and between 50% and 70% of youths who used alternate forms of tobacco (other than cigarettes) in the previous 30 days reported using flavored products, reflecting the limited ability of Bill C-32 to restrict flavored tobacco use among youth. Expanding the ban on flavors to all tobacco products, including all cigarillos, smokeless tobacco, bidis, and water pipes, may further reduce tobacco use rates among youths. Although cigarette smoking is the most common form of tobacco use among youths and progress has been made to decrease rates of use, efforts to reduce tobacco use require more refinement (27) .
Third, our study showed that self-reported black and Latin American respondents were significantly more likely than white respondents to smoke menthol cigarettes. Ours is the first study to provide evidence of racial/ethnic disparities in menthol smoking among Canadian students in grades 9 through 12 and contributes to a small but growing literature on racial/ethnic disparities in smoking among youths in Canada (28) (29) (30) . Menthol cigarette marketing to African Americans has been welldocumented in the media (31) and in neighborhoods (32) in the United States. Despite differences in tobacco marketing regulations between the 2 nations, our finding that black and Latin American students were more likely to smoke menthol cigarettes mirrors recent trends in the United States (11).
Our study provides evidence on use of flavored tobacco among youths in Canada, using a large, nationally generalizable sample of students in grades 9 through 12, but it has several limitations. Because the study was cross-sectional, no causation can be inferred. Because the YSS is a school-based survey, youths who do not attend mainstream schools were excluded from our sample. Similarly, Aboriginals living on reserves and youths living in Canada's 3 territories were also excluded. Finally, use of novel tobacco products such as strips and orbs were not assessed, and therefore both overall tobacco use and flavored tobacco use may be underestimated.
Our study suggests that menthol cigarettes and other flavored tobacco products have particular appeal among youths. The US Food and Drug Administration is considering new regulations on menthol tobacco products. Legislation that prohibits flavored tobacco has been announced in numerous Canadian provinces, including Alberta (similar to Hawaii's Bill 2222 [33], legislation to prohibit flavors, including menthol, in tobacco products) (34) and Ontario (35). Future research should examine the effect of provincial legislation on both rates of flavored and overall tobacco use in different provinces. Percentage of respondents who reported yes to the question "Have you ever tried cigarette smoking, even just a few puffs?" Percentage of respondents who identified at least 1 option for the question "Have you ever tried any of the following?" Response options included the following: pipe tobacco, cigarillos or little cigars (plain or flavored); cigars (plain or flavored); roll-your-own cigarettes (tobacco only); bidis (little cigarettes that are hand-rolled in leaves, tied with a string at the ends, and come in different flavors); smokeless tobacco (chewing tobacco, pinch, snuff, or snus); a water pipe to smoke tobacco (also known as hookah, sheesha, narg-eelay, hubble-bubble, or gouza); or blunt wraps (a sheet or tube made of tobacco used to roll cigarette tobacco).
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Percentage of respondents who reported yes to the question "Have you ever used flavored tobacco products (menthol, cherry, strawberry, vanilla, etc.)?"
Percentage of respondents who reported using a flavored tobacco product among those who reported ever using any tobacco product.
Percentage of respondents who reported smoking at least 1 cigarette on at least 1 day of the last 30 days. Percentage of respondents who identified at least 1 option for the question "In the last 30 days, did you use any of the following?" Response options included the following: pipe tobacco; little cigars or cigarillos; cigars; roll-your-own cigarettes; bidis; smokeless tobacco; a water pipe to smoke tobacco; and blunt wraps.
Percentage of respondents who reported using at least 1 of the following products in the last 30 days: menthol cigarettes; flavored little cigars or cigarillos; flavored cigars; flavored bidis; flavored smokeless tobacco; flavored tobacco in a hookah (water pipe).
Percentage of respondents who reported using a flavored tobacco product in the last 30 days among those who reported using any tobacco product in the last 30 days.
Percentage of respondents who reported smoking menthol cigarettes in the last 30 days among those who reported smoking cigarettes in the last 30 days.
Includes data from Newfoundland, Nova Scotia, and Prince Edward Island. Final model 2 included the following variables: sex, grade, province, race/ethnicity, weekly spending money, family member smoking, and number of closest friends smoking. For each exposure, the final model included only variables that appeared to be confounders. For example, the final model 2 for modeling with grade was adjusted for province, race/ethnicity, family member smoking, and number of closest friends smoking.
For all independent variables but race/ethnicity, final model 3 was adjusted for race/ethnicity only. For race/ethnicity, final model 3 was adjusted for province only.
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